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© Alkyl- or aryl-amlno-pyridlnyl- or pyrimidinyl-azo yellow dye-donor element for thermal dye transfer. 

© A yellow dye-donor element for thermal dye transfer comprising a plastic film support having thereon a 
yellow dye dispersed in a polymeric binder, the dye comprising an alkyl- or aryl-amino-pyridinyl-or pyrimidinyl- 
azo yellow dye which does not have any reactive pendant moiety capable of undergoing Michael-type addition. 
In a preferred embodiment of the invention, the dye has the formula: 



2 wherein R 1 and R 2 each independently represent a substituted or unsubstituted alkyl group having from 1 to 
10 carbon atoms; a cycloalkyl group having from 5 to 7 carbon atoms or an aryl group having from 6 to 10 
(\J carbon atoms; 
W R 3 represents hydrogen or R 1 ; 
^ R* represents hydrogen or R 1 ; 

O R 5 represents halogen; cyano; nitro; a substituted or unsubstituted alkyl or alkoxy group having from 1 to 10 

^ carbon atoms; a cycloalkyl group having from 5 to 7 carbon atoms; a substituted or unsubstituted aryl or 

" aryioxy group having from 6 to 10 carbon atoms; 

O COOR 1 ; CON(R*)2; NHCOR 1 ; NHSO2R 1 ; SO2R 1 ; or COR 1 ; 

#v_ X represents N or CR 6 ; 

IU R 6 represents hydrogen, halogen, cyano, CON(R*)2, COR 1 . COzR 1 or R 1 ; and 
n represents an integer from 0 to 5. 
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ALKYL- OR ARYL-AMINO-PYWDINYL- OR PYR1MIDINYL-AZO YELLOW DYE-DONOR ELEMENT FOR THER- 
MAL DYE TRANSFER 

This Invention relates to dye-donor elements used in thermal dye transfer which have good hue and 
dye stability. 

In recent years, thermal transfer systems have been developed to obtain prints from pictures which 
have been generated electronically from a color video camera. According to one way of obtaining such 

5 prints, an electronic picture is first subjected to color separation by color filters. The respective color- 
separated images are then converted into electrical signals. These signals are then operated on to produce 
cyan, magenta and yellow electrical signals. These signals are then transmitted to a thermal printer. To 
obtain the print a cyan, magenta or yellow dye-donor element is placed face-to-face with a dye-receiving 
element The two are then inserted between a thermal printing head and a platen roller. A line-type thermal 

to printing head is used to apply heat from the back of the dye-donor shoet The thermal printing head has 
many heating elements and is heated up sequentially in response to the cyan, magenta and yellow signals. 
The process is then repeated for the other two colors. A color hard copy is thus obtained which 
corresponds to the original picture viewed on a screen. Further details of this process and an apparatus for 
carrying it out are contained in U.S. Patent No. 4,621 ,271. 

is A problem has existed with the use of certain dyes in dye-donor elements for thermal dye transfer 
printing. Many of the dyes proposed for use do not have adequate stability to light Others do not have 
good hue. It is an object of this invention to provide dyes which have good light stability and have improved 
hues. 

U.S. Patent 4,614,521 relates to various sublimable dyes which are useful in thermal transfer systems. 

20 These dyes include azo dyes, such as bis-alkylamino-pyridinyl-azo dyes, as illustrated in columns 47 and 
48 as compounds 3 and 5. Both of these compounds are red, however, having a Xmax of 510 and 519. In 
addition, all of those azo dyes have a vinylsuKone group capable of undergoing Michael-type addition, 
which in turn requires that the receiving layer have a compound capable of reacting with this group. There 
is a problem in using dyes having a reactive moiety upon keeping. Such dyes would tend to react with 

25 hydroxy! groups which may be present in the binder, water or residual coating solvent or the dye may even 
react with another dye molecule. This would lead to reductions in transferred dye density. It is an object of 
this invention to provide dyes which have good hue and which do not have a reactive moiety, and which do 
not require a receiving element having a reactive compound. 

These and other objects are achieved in accordance with this invention which comprises a yellow dye- 

30 donor element for thermal dye transfer comprising a plastic film support having thereon a yellow dye 
dispersed in a polymeric binder, the dye comprising an alkyh or aryl-amino-pyridinyl- or pyrimidinyl-azo 
yellow dye which does not have any reactive pendant moiety capable of undergoing Michael-type addition. 

The term "Michael addition" is well known to those skilled in the art In general, a compound capable of 
undergoing Michael addition has a reactive polarized carbon-carbon double bond system which is known as 

35 a Michael-type acceptor. The polarized nature of such double bonds makes them susceptible to 
nucteophillc addition reactions with a variety of nucleophilic reagents including amines, hydroxyl-containing 
compounds and water. This term is described more fully in Jerry March, Advanced Organic Chemistry: 
Reactions, Mechanism, and Structure, 1968. McGraw-Hill. Inc.. pages 567-590. As described above, the dye 
compounds employed in this invention do not have any such moieties on them. 

40 In a preferred embodiment of the invention, the dye has the formula: 



wherein R 1 and R 2 each independently represent a substituted or unsubstituted alkyl group having from 1 to 
10 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, pentyi. hexyl, mefroxyethyi, benzyl, 2- 
methanesutfonamidoethyl. 2-hydroxyethy! t 2-cyanoethyl, methoxy-carbonylmethyl. etc.; a cycloalkyl group 
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having from 5 to 7 carbon atoms, such as cydohexyl, cydopentyl, etc.; or an aryi group having from 6 to 10 
carbon atoms, such as phenyl, pyrfdyl, naphthyl, p-tolyl, p-chlorophanyl, or m-(N-methy1 sutfamoyl)phenyl; 
R 3 represents hydrogen or W; 
R* represents hydrogen or R 1 ; 

5 R 5 represents halogen; cyano; nitro; a substituted or unsubstituted alkyi or alkoxy group having from 1 to 10 
carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, pentyi. hexyl, triftuoromethyi, perfluoroethyl, 
perfluorohexyl, methoxyethyl, benzyl, 2-methanesulfonamidoethyl, 2-hydroxyethyi, 2-cyanoethyl, methox- 
ycarbonyimethyi. methoxy, ethoxy, methoxyethoxy 2-cyanoethoxy etc,; a cycloaikyl group having from 5 to 
7 carbon atoms, such as cydohexyl, cydopentyl, eta; a substituted or unsubstituted aryl or aryloxy group 

to having from 6 to 10 carbon atoms, such as phenyl, pyridyl, naphthyl, p-tolyl. p-chlorophenyl, m-{N-methy1 
sulfamoyI)phenyl. rn-chlorophenoxy, p-fluorophenyi, 3-pyridyl or 1 -naphthyl; COOR 1 such as CO2CH3 or 
CO2C3H7; CONfR^ such as CONHCH 3t CONHC2H5 or CONfCzHsfc; NHCOR 1 such as NHCOCsHs or 
NHCOCH3; NHSO2R 1 such as NHSO2C2H5 or NHSOaCsHs; SO2R 1 such as S02(p-CIC*H*); or COR 1 such 
as COCH3 or COCaH?; 

15 X represents N or CR 6 ; 

R 6 represents hydrogen; halogen, such as chlorine, bromine, or fluorine; cyano; CON(R*>2. COR 1 . CO2R 1 or 
R 1 ;and 

n represents an integer from 0 to 5. 

In a preferred embodiment of the invention. R 1 and R 2 in the above formula are each independently 
20 butyl, cydohexyl, CH3OC2H4- or CH 3 OCH 2 <CH 3 )CH- and R 3 is hydrogen. In another preferred embodiment 
X is CR S wherein R 6 is cyano. In still another preferred embodiment, X is N. In yet still another preferred 
embodiment R* is methyl or phenyl. In yet still another preferred embodiment R 5 is chloro, cyano, nitro. 
methoxy, CF 3 , COzCaHs. CONfCaHsfc. CChd&kh. COaChfeCfCH^ or COaCahUCHtCH^ and n is 1 or 
2. 

2S The dyes in this Invention may be prepared by the methods described in German OLS 2.404,854 and 
2,715,984 and British 1,569,937. 

Compounds induded within the scope of the invention indude the following: 
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The dye in the dye-donor element of the invention is dispersed in a polymeric binder such as a 
cellulose derivative, e.g., cellulose acetate hydrogen phthalate. cellulose acetate, cellulose acetate pro- 
pionate, cellulose acetate butyrate, cellulose triacetate or any of the materials described in U. S. Patent 
4,700,207 of Vanier and Lum; a polycarbonate; poty(styrene-co-acrylonitrile), a poly(sutfone) or a poly- 
(phenylene oxide). The binder may be used at a coverage of from 0.1 to 5 g/m 2 . 

The dyo layer of the dye-donor element may be coated on the support or printed thereon by a printing 
technique such as a gravure process. 

Any material can be used as the support for the dye-donor element of the invention provided it is 
dimensionally stable and can withstand the heat of the thermal printing heads. Such materials include 
polyesters such as poly(ethylene terephthalate); polyamides; polycarbonates; glassine paper; condenser 
paper; cellulose esters; fluorine polymers; polyethers; polyacetals; polyolefins; and polyimides. The support 
generally has a thickness of from 2 to 30 nm. It may also be coated with a subbing layer, if desired, such 
as those materials described in U. S. Patent 4,695,288 or 4,737,416. 

The reverse side of the dye-donor element may be coated with a slipping layer to prevent the printing 
head from sticking to the dye-donor element Such a slipping layer would comprise lubricating material 
such as a surface active agent, a liquid lubricant a solid lubricant 'or mixtures thereof, with or without a 
polymeric binder, such as those materials disclosed in U. S. Patents 4.717,711. 4,717,712, 4.737,485 and 
4,738,950. Suitable polymeric binders for the slipping layer include polyvinyl alcohol-co-butyrai), poly(vinyl 
alcohol-co-acetai), poly(styrene). polyvinyl acetate), cellulose acetate butyrate, cellulose acetate propionate, 
cellulose acetate or ethyl cellulose. 

The amount of the lubricating material to be used in the slipping layer depends largely on the type of 
lubricating material, but is generally in the range of .001 to 2 g/m 2 . If a polymeric binder is employed, the 
lubricating material is present in the range of 0.1 to 50 weight %, preferably 0.5 to 40, of the polymeric 
binder employed. 

The dye-receiving element that is used with the dye-donor element of the invention usually comprises a 
support having thereon a dye image-receiving layer. The support may be a transparent film such as a poly- 
(ether sulfone), a polyimide, a cellulose ester such as cellulose acetate, a poly(vinyl alcohol-co-acetai) or a 
polyethylene terephthalate). The support for the dye-receiving element may also be reflective such as 
baryta-coated paper, polyethylene-coated paper, white polyester (polyester with white pigment incorporated 
therein), an ivory paper, a condenser paper or a synthetic paper such as duPont TyvekG. 

The dye image-receiving layer may comprise, for example, a polycarbonate, a polyurethane, a 
polyester, polyvinyl chloride, polyCstyrene-co-acrylonitrile), poly(caprolactone) or mixtures thereof. The dye 
image-receiving layer may be present in any amount whidi is effective for the intended purpose. In general. 
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good results have been obtained at a concentration of from 1 to 5 g/m 2 

As noted above, the dye-donor elements of the invention are used to form a dye transfer image. Such a 
process comprises imagewise-heating a dye-donor element as described above and transferring a dye 
image to a dye-receiving element to form the dye transfer image. 

5 The dye-donor element of the invention may be used In sheet form or in a continuous roll or ribbon. If a 
continuous roil or ribbon is employed, it may have only the dye thereon as described above or may have 
alternating areas of other different dyes, such as sublimabie cyan and/or magenta and/or yellow and/or 
black or other dyes. Such dyes are disclosed in U. S. Patents 4,541,830, 4.698,651. 4,69537. 4.701.439, 
4,757.046. 4,743.582, 4,769,360 or 4,753,922. Thus, one-, two-, three- or four-color elements (or higher 

/o numbers also) are included within the scope of the invention. 

In a preferred embodiment of the invention, the dye-donor element comprises a polyethylene 
terephthalate) support coated with sequential repeating areas of magenta, cyan and a dye as described 
above of yeOow hue, and the above process steps are sequentially performed for each color to obtain a 
three-color dye transfer image. Of course, when the process is only performed for a single color, then a 

75 monochrome dye transfer image is obtained. 

A thermal dye transfer assemblage of the invention comprises 

a) a dye-donor element as described above, and 

b) a dye-receiving element as described above, 

the dye-receiving element being in a superposed relationship with the dye-donor element so that the dye 
20 layer of the donor element Is in contact with the dye image-receiving layer of the receiving element 

The above assemblage comprising these two elements may be preassembled as an integral unit when 
a monochrome image is to be obtained. This may be done by temporarily adhering the two elements 
together at their margins. After transfer, the dye-receiving element is then peeled apart to reveal the dye 
transfer image. 

25 When a three-color Image is to be obtained, the above assemblage is formed on three occasions during 
the time when heat is applied by the thermal printing head. After the first dye is transferred, the elements 
2tb peeled apart A second dye-donor element (or another area of the donor element with a different dye 
araa) is then brought in register with the dye-receiving element and the process repeated. The third color is 
obtained in the same manner. 

3n The following example is provided to illustrate the invention. 



Example 1 - Yellow Dye-Donor 

35 A yellow dye-donor element was prepared by coating the following layers in the order recited on a 6 
urn polyethylene terephthalate) support 

1) Dye-barrier layer of poly(acrylic) acid (0.16 g/m 2 ) coated from water, and 

2) Dye layer containing the yellow, dye identified in Table 1 below (0.63 mmoles/m 2 ), FC-431® 
surfactant (3M Corp.) (0.002 g/m 2 ), in a cellulose acetate (40 % acetyl) binder (weight equal to 1.2X that of 

*o the dye) coated from a cyclohexanone and 2-butanone solvent mixture. 

A subbing and slipping layer were coated on the back side of the element similar to those disclosed in 
EPA 295,483. 

A dye-receiving element was prepared by coating a solution of Makrolon 5705® (Bayer AG Corporation) 
45 polycarbonate resin (2.9 g/m 2 in a methylene chloride and trichloroethylene solvent mixture on an ICI 
MeDnex 990® white polyester support 

The dye side of the dye-donor element strip approximately 19mm wide was placed in contact with the 
dye image-receiving layer of the dye-receiver element of the same width. The assemblage was fastened in 
the jaws of a stepper motor driven pulling device. The assemblage was laid on top of a 0.55 (14 mm) 
so diameter rubber roller and a TDK Thermal Head (No. L-133) and was pressed with a spring at a force of 8.0 
pounds (3.6 kg) against the dye-donor element side of the assemblage pushing it against the rubber roller. 

The imaging electronics were activated causing the pulling device to draw the assemblage between the 
printing head and roller at 3.1 mm/sec. Coincidental^, the resistive elements in the thermal print head were 
pulse-heated at increments from 0 up to 8 msec to generate a graduated-densfty image. The voltage 
55 supplied to the print head was approximately 22v representing approximately 1.5 watts/dot (12 mjoules/dot) 
for maximum power. 

The dye-receiving element was separated from the dye-donor element and the Status A blue reflection 
density at the maximum density was read. The images were then subjected to High-Intensity Daylight 
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fading (HID-facGng) for 7 days, 50 kUix, 5400* K, 32* C, approximately 25% RH and the densities were 
reread The percent density loss was calculated from D-max. The \-max of each dye was also measured in 
an acetone solution. The following results were obtained: 

5 Table 1 
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The above results Indicate that the dyes according to the invention have significantly improved X-max 
(closer to 450 nm) than the closely-related dyes of U.S. Patent 4,614,521 which have a x-max of 510 and 
40 519 nm (columns 47 and 48). The dyes of the invention are thus better yellow dyes. In addition, the dyes of 
the invention also have very good stability to light upon fading. 



Claims 

46 

1. A yellow dye-donor element for thermal dye transfer comprising a plastic film support having thereon 
a yellow dye dispersed in a polymeric binder, characterized in that said dye comprises an alkyh or aryl- 
amino-pyridinyl- or pyrimidinyl-azo yellow dye, said dye not having any reactive pendant moiety capable of 
undergoing Michael-type addition, 
so 2. The element of Claim 1 characterized tn that said dye has the formula: 
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wherein R 1 and R 2 each independently represent a substituted or unsubstituted aikyl group having from 1 to 
10 carbon atoms; a cydoalkyl group having from 5 to 7 carbon atoms or an ary! group having from 6 to 10 



carbon atoms; 

R 3 represents hydrogen or R 1 ; 
R 4 represents hydrogen or R 1 ; 

R 5 represents halogen; cyano; nitro; a substituted or unsubstituted aikyl or alkoxy group having from 1 to 10 
carbon atoms; a cydoaikyl group having from 5 to 7 carbon atoms; a substituted or unsubstituted aryl or 
aryloxy group having from 6 to 10 carbon atoms; 
COOR 1 ; C0N(R 4 >2; NHCOR 1 ; NHSO2R 1 ; SO2R 1 ; or COR 1 ; 
X represents N or CR 6 ; 

R s represents hydrogen, halogen, cyano, CON(R*k. COR 1 , CO2R 1 or R 1 ; and 
n represents an integer from 0 to 5. 

3. The element of Claim 2 characterized in that R 1 and R 2 are each independently butyl, cyclohexyl, 
CB 3 OC2H*- or CH30CH2(CH 3 )CH- and R 3 is hydrogen. 

4. The element of Claim 2 characterized in that X is OR 6 wherein R* is cyano. 

5. The element of Claim 2 characterized in that X is N. 

6. The element of Claim 2 characterized in that R 4 Is methyl or phenyl. 

7. The element of Claim 2 characterized in that R 5 is 

chloro. cyano. nitro. methoxy, CF 3 . CO2C2H5. CONfCaHsfc, aWOhb. C0 2 CH 2 C(CH3)3 or CO^hUCH- 
(Chhh and n Is 1 or 2. 

8. The element of Claim 1 characterized in that said support comprises polyethylene terephthaiate) and 
the side of the support opposite the side having thereon said dye layer is coated with a slipping layer 
comprising a lubricating material. 

9. The element of Claim 1 characterized in that said dye layer comprises sequential repeating areas of 
magenta, cyan and said yellow dye. 

10. A thermal dye transfer assemblage comprising: 

a) a dye-donor element comprising a plastic film support having thereon a dye layer comprising a yellow 
dye dispersed in a polymeric binder, and 

b) a dye-receiving element comprising a support having thereon a dye image-receiving layer, 

said dye-receiving element being in a superposed relationship with said dye-donor element so that said dye 
layer is in contact with said dye image-receiving layer, characterized in that said dye comprises an aikyl- or 
aryl-aminoiDyridinyl- or pyrimidinyl-azo yellow dye. said dye not having any reactive pendant moiety 
capable of undergoing Michael-type addition. 

11. The assemblage of Claim 10 characterized in that said dye has the formula: 




wherein R 1 and R 2 each independently represent a substituted or unsubstituted aikyl group having from 1 to 
10 carbon atoms; a cycloalkyl group having from 5 to 7 carbon atoms or an aryl group having from 6 to 10 



carbon atoms; 

R 3 represents hydrogen or R 1 ; 
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R* represents hydrogen or R 1 ; 

R 5 represents halogen; cyano; nitro; a substituted or unsubstrtuted alky! or aflcoxy group having from 1 to 10 
carbon atoms; a cycfoalkyl group having from 5 to 7 carbon atoms; a substituted or unsubstituted aryl or 
aryloxy group having from 6 to to carton atoms; 
5 COOR 1 ; CON(R*h; NHCOR 1 ; NHS02R 1 ; SO2R 1 ; or COR 1 ; 
X represents Nor CR?; 

R 6 represents hydrogen, halogen, cyano, CON(R*>2, COR 1 , CO2R 1 or R 1 ; and 
n represents an integer from 0 to 5. 
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